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First-degree atrioventricular block (first-degree AV block) is defined as a PR interval
exceeding 200 ms [1]. The abnormally long PR interval may result in the condition
resembling pacemaker syndrome, i.e. the collision of the atrial systole and the ventricular
systole, being accompanied with similar symptoms including cardiac failure even if the
systolic function of the left ventricle [2] is normal. This is called ‘‘pseudopacemaker
syndrome’’ [3–10]. This paper describes the case of a female patient with a significantly
long PR interval after the replacement of the mitral valve, showing symptoms of
pseudopacemaker syndrome. This is a relatively rare clinical condition. When it occurs,
the implantation of a pacemaker in Class IIa [11] is recommended.
& 2012 The Czech Society of Cardiology. Published by Elsevier Urban & Partner Sp.z o.o. All
rights reserved.
.1. Introduction
The first-degree AV block is caused by the anatomic or
functional impairment of the conduction system. It can be
a manifestation of an organic heart disease but it often
occurs in healthy young people, particularly athletes. It is
mostly asymptomatic and no therapy is required. If the PR
interval is too long and the P wave is very close to the
previous Twave or overlaps with it, this may cause the atrial
systole to collide with the ventricular systole (atrioventricular
dyssynchrony). Often neglected in clinical practice, this kind
of dyssynchrony may lead to cardiac failure with a drop in thech Society of Cardiology.
80.
om (P. Horva´th).cardiac output, just like intra- and interventricular dyssyn-
chrony. As the collision of the atrial systole and the ventri-
cular systole is typical of the pacemaker syndrome, the
symptoms associated with AV dyssynchrony are described
as pseudopacemaker syndrome in the literature [3–9].2. Case study
A 60-year-old female patient with a normal finding in coronary
arteries underwent mitral valve replacement using a mechan-
ical prosthesis due to severe grade 4/4 symptomaticPublished by Elsevier Urban & Partner Sp.z o.o. All rights reserved..
Fig. 1 – A 12-lead ECG (25 mm/s, 10 mm/mV) with a finding of extreme first-degree AV block (PR of up to 500 ms). The arrows
indicate the collision of the T and P waves.
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surgery, the patient was examined repeatedly for dyspnea on
exertion in NYHA functional class II–III and weakness symp-
toms. Attempts to find systolic or diastolic dysfunction of the
left ventricle or any dysfunction of the mechanical replacement
failed (the left ventricle 50/30 mm, no evidence of pulmonary
hypertension, BNP 230). The finding of extreme first-degree AV
block (PR up to 500ms) with the collision of the T and P waves
(Fig. 1) prompted us to perform echocardiographic examination,
focussing on the filling of ventricles. It revealed A-V dyssyn-
chrony with the monophasic filling of the left ventricle and
with the atrial systole preceding the opening of the mechanical
mitral valve (by 81ms), as seen in pulmonary vein flow (Fig. 2A).
The collision of the atrial systole and the ventricular systole
was even longer after physical exertion—the shortening of the
ventricular diastole (Fig. 2B). The application of a betablocker
caused the sinus-node rate to slow down, thereby separating
the T and P waves, but the collision of the atrial systole and the
ventricular systole was not removed completely, particularly
during physical activity. Induced chronotropic incompetence
had an adverse effect, as documented by ergometry (100W, 85/
min, 145/85 mm Hg). In our opinion, the verification of A-V
dyssynchrony after introducing the transient A-V sequence
stimulation [11–14] (as recommended by the guidelines of the
Czech Society of Cardiology), would pose a risk to the patient
with a mechanical valve replacement. Taking into account
chronotropic incompetence after a betablocker, we decided to
implant a dual-chamber pacemaker (Advisa DR MRI, DDDAMS,
60–145 /min). The implantation resulted in the normalization of
the filling of the left ventricle: biphasic curve (Figs. 3–4), and
significantly reduced the symptoms of cardiac failure down to
NYHA functional class I–II (follow-up ergometry 150W,155/min, 160/90mmHg). The optimization of AV delay adapta-
tion during exercise was based on observation of transmitral
flow pattern.3. Discussion
The patient demonstrated the symptoms of pseudopacemaker
syndrome at the significantly prolonged PR interval [3–10].
The atrial systole with the T and P waves being in close
proximity, collided with the ventricular systole, and proceeded
when the mitral valve replacement was closed. This is similar
to pacemaker syndrome in a single-chamber ventricular
stimulation with the retrograde conduction to the atria. The
implantation of the dual-chamber pacemaker allowed atrio-
ventricular discordance to be corrected, resulting in the dis-
appearance of symptoms of cardiac failure. This case study
shows that the possibility of AV dyssynchrony is not consid-
ered sufficiently, particularly in patients with organic heart
diseases or in patients who have recently undergone the
replacement of the valve, as described in this case study.
The diagnosis of AV dyssynchrony is based on the correct
interpretation of an ECG and should be verified by echocardio-
graphic examination. However, such an examination will not
guarantee by itself that the AV discordance is the dominant
cause of symptoms. Before a permanent pacemaker is
implanted, the introduction of transient AV sequence stimula-
tion is recommended in order to verify the effect of treatment
and avoid right ventricular stimulation and its potential
adverse consequences that would present an unnecessary
burden to patients [11–13]. In our case we did not perform it,
because of potential risk to the patient with an arteficial valve.
Fig. 2 – (a) Echocardiographic evidence of A-V dyssychrony. Atrial systole precedes the opening of the mechanical mitral
valve by 81 ms. Arrow 1 indicates the start of the atrial systole (pulmonary vein flow). Arrow 2 indicates the opening of the
mechanical replacement in the mitral position and the start of TMT. (b) Echocardiographic examination after physical
exertion, distinctive A-V dyssychrony. Arrow 1 indicates the start of the flow through the pulmonary vein. Arrow 2 indicates
the opening of the mechanical replacement in the mitral position.
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Fig. 3 – Follow-up echocardiographic examination after the implantation of a dual-chamber pacemaker, arrows indicate the
normalization of the filling of the left ventricle, the biphasic curve of the transmitral flow.
Fig. 4 – An ECG after the implantation of a permanent DDD pacemaker. Arrows indicate the optimization of A-V conduction,
the shortening of the PR interval.
c o r e t v a s a 5 5 ( 2 0 1 3 ) e 4 6 3 – e 4 6 7e466The pacemaker implantation and optimization of AV delay has
not only changed transmitral flow pattern but also signifi-
cantly reduced the symptoms of cardiac failure. We believe,that in some cases with such extremely long PQ without any
other explanation for dyspnea, there is no need to expose
patient to the risk of temporary pacing.
c o r e t v a s a 5 5 ( 2 0 1 3 ) e 4 6 3 – e 4 6 7 e467r e f e r e n c e s
[1] A.E. Epstein, J.P. DiMarco, K.A. Ellenbogen, et al., ACC/AHA/HRS
2008 Guidelines for Device-Based Therapy of Cardiac Rhythm
Abnormalities: a report of the American College of Cardiology/
American Heart Association Task Force on Practice Guidelines
(Writing Committee to Revise the ACC/AHA/NASPE 2002
guideline update for Implantation of Cardiac Pacemakers
and Antiarrhythmia Devices): developed in collaboration with
the American Association for Thoracic Surgery and Society of
Thoracic Surgeons, Circulation 117 (2008) e350–e408.
[2] J.A. Brinker, Pursuing the perfect pacemaker, Mayo Clinic
Proceedings 64 (1989) 587–591.
[3] H. Schu¨ller, J. Brandt, Pacemaker syndrome: old and new
causes, Clinical Cardiology 14 (1991) 336–340.
[4] R. Chirife, D.F. Ortega, A.I. Salazar, Pacemaker syndrome
without a pacemaker, Deleterious Effects of First-Degree AV
Block (abstract). RBM 12 (1990) 22.
[5] J.P. Zornosa, G.H. Crossley, W.K. Haisty Jr, et al., Pseudopace-
maker syndrome: a complication of radiofrequency ablation
of the AV junction (abstract), Pacing and Clinical Electrophy-
siology 15 (1992) 590.
[6] Y.H. Kim, S. O’ Nunain, T. Trouton, et al., Pseudo-pacemaker
syndrome following inadvertent fast pathway ablation for
atrioventricular nodal reentrant tachycardia, Journal of Car-
diovascular Electrophysiology 4 (1993) 178–182.
[7] R. Kuniyashi, E. Sosa, M. Scanavacca, et al., Pseudo-sindrome
de marcapasso, Arquivos Brasileiros de Cardiologia 62 (1994)
111–115.[8] P. Mabo, S. Cazeau, A. Forrer, et al., Isolated long PR interval
as only indication of permanent DDD pacing (abstract),
Journal of the American College of Cardiology 19 (1992) 66A.
[9] P. Mabo, C. Varin, M. Vauthier, et al., Deleterious hemody-
namic consequences of isolated long PR intervals: correction
by DDD pacing, European Heart Journal 13 (1992) 225
(Abstract Suppl).
[10] S.S. Barold, Indications for permanent pacing in first-degree
block. Class I, II, or III?, Pacing and Clinical Electrophysiology
19 (1996) 747–751.
[11] M. Taborsky, et al., Za´sady pro implantace kardiostimula´toru˚,
implantabilnı´ch kardioverteru˚-defi brila´toru˚ a syste´mu˚ pro
srdecˇnı´ resynchronizacˇnı´ le´cˇbu 2009 (Rules for the implantation
of pacemakers, implantable cardioverter-defibrillators and sys-
tems for cardiac resynchronization therapy 2009), Cor et Vasa 51
(9) (2009).
[12] C. Leclercq, D. Gras, A. Le Helloco, et al., Hemodynamic
importance of preserving the normal sequence of ventricular
activation in permanent cardiac pacing, American Heart
Journal 129 (1995) 1133–1141.
[13] M. Rosenqvist, L. Bergfeldt, Y. Haga, et al., The effect of ventri-
cular activation sequence on cardiac performance during pacing,
Pacing and Clinical Electrophysiology 19 (1996) 1279–1286.
[14] P. Jais, S.S. Barold, D.C. Shah, et al., Pacemaker syndrome
induced by the mode switching algorithm of a DDDR pace-
maker, Pacing and Clinical Electrophysiology 22 (1999) 682–685.
